Intrathecal adenosine following spinal nerve ligation in rat: short residence time in cerebrospinal fluid and no change in A(1) receptor binding.
Intrathecal adenosine produces a remarkably prolonged effect to relieve mechanical hypersensitivity after peripheral nerve injury in animals. The purpose of the current study was to investigate whether this reflected an alteration in kinetics of adenosine in cerebrospinal fluid or in the number of spinal A1 adenosine receptors after nerve injury. Male rats were anesthetized, and the left L5 and L6 spinal nerves were ligated. Two weeks later, a lumbar intrathecal catheter and intrathecal space microdialysis catheter were inserted. Adenosine, 20 microg, was injected intrathecally in these and in normal rats, and microdialysates of the intrathecal space were obtained. Radioligand binding studies of adenosine A1 receptors were determined in spinal cord tissue from other normal and spinal nerve-ligated rats. Adenosine disappeared from rat cerebrospinal fluid within 30 min after intrathecal injection, with no difference between normal and spinal nerve-ligated animals. A1 adenosine receptor binding sites in the spinal cord were increased after spinal nerve ligation. This increase disappeared when adenosine deaminase was added to the membrane homogenates, suggestive of decreased endogenous adenosine in the membranes of nerve-ligated animals. These data show that prolonged alleviation of hypersensitivity observed with intrathecal adenosine in this animal model of neuropathic pain is not due to prolonged residence in cerebrospinal fluid, although pharmacokinetics in tissues are unknown. Similarly, there is no evidence for up-regulation in spinal A1 adenosine receptors after spinal nerve ligation, and the adenosine deaminase experiment is consistent with a depletion of adenosine in spinal cord tissue after spinal nerve ligation.